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Patented Sept. 30, 1947 2,428,058 

UNITED STATES PATENT office 
2,428,058 w 

OBJECT LOCATING AND DISTANCE MEAS. URING SYSTEMS OF THE PULSE REFLEC. 
TION TYPE 

Raymond O. Wise, Short Hills, N.J., assignior to 
BellTelephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 
Application October 27, 1943, Serial No. 507,804 

(C. 250-1.66) 4 Clains. 
1. 

This invention relates to object locating and 
distance measuring systems of the pulse reflection 
type and particularly to an automatic echo alarm 
circuit for use with such systems. 
The invention is particularly applicable to and 

will be described in connection with a pulse re 
flection type system employing radio waves, com 
monly called a radar system, but is applicable as 
well to such systems employing other types of 
Waves, for example, Sound ranging systems emi 
ploying compressional sound waves. 
A radar System usually includes a transmitting 

device adapted to radiate radio frequency pulses 
of very short duration at frequent intervals; a 
receiving device at the same location for picking 
up and detecting return pulses, which may be 
termed radio echoes, reflected from objects (tar 
gets) on which the radiated signal pulses im 
pinge; and a suitable indicator, such as a cathode ray oscilloscope having its sweep synchronized 
with the period of the radiated pulses for causing 
indications representing the detected echoes in 
the order of their receipt to be displayed along 
a time axis on a screen so as to provide a measure 
of the time interval elapsing between the emission 
of each radiated pulse and the receipt of a cor 
responding echo at the observation point. The 
elapsed time interval is proportional to the dis 
tance to the object causing the echo, and may be 
translated into distance units. 
When such radar equipment is in use, it fre 

quently happens that no echo is received in the 
Searching range for a long period of time. Thus, 
in order not to miss an echo when one is received, 
the radar operator must maintain his attention 
focussed substantially continuously on the indi 
cator screen. , For overcoming this disadvantage, the copend 
ing patent application of A. M. Skellett, Serial 
No. 507,805, filed October 27, 1943, discloses an 
automatic arrangement for providing a visual or 
audible alarm, or both, whenever an indication 
of an echo from an object within a given distance 
range appears on the indicator screen. This ar 
rangement comprises an 'alarm' multivibrator 
which is triggered off by all wave energy in the 
output of the video amplifier in the radar re 
ceiver, having an amplitude above a given 
threshold value, whether due to signal echoes or 
noise peaks; an amplifier driven by the multivi 
brator So as to produce an average output current 
proportional to the frequency of operation of the 
multivibrator; a relay circuit in the output of the 
amplifier, of such constants as to be operated to 
activate alarm devices by the amplifier output 
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2 
current produced in response to multivibrator 
operation at the signal frequency by a group of 
received echoes, but to be unresponsive to the 
amplifier output current produced by multivi 
brator operation at a lower frequency caused by 
the relatively, random noise peaks; and a "blank 
ing' multivibrator controlled from the pulse 
transmitter for controlling the sensitivity of the 
alarm multivibrator so as to prevent its operation 
by the remnant of each directly received trans 
mitted pulse which gets through the radar re 
ceiver and by other unwanted signals. 
An object of the invention is to improve auto 

matic echo alarm arrangements of the above 
described type particularly from the standpoint 
of providing better discrimination between noise 
and echoes and more positive operation of the 
alarms. A more specific object is to provide automati 
cally a visual or an audible signal, or both, to 
attract, the attention of the operator of a pulse 
reflection type object locating and distance meas 
uring system only when an indication of an echo 
from an object within a given distance range 
from the observation point appears on the indi 
Cator Screen. These objects are attained in accordance with the present invention mainly by providing in 
combination with an automatic echo alarm ar 
rangement of the general type disclosed above, a 
band-pass filter integrator for producing a more 
critical discrimination between noise and echo 
group operations of the alarm multivibrator over 
the scanning range of the radar receiver; another 

5 multivibrator, instead of an amplifier, operating 
as a sharp amplitude discriminator of the band 
pass filter integrator output and to produce more 
positive operation of the alarm devices; and an 
improved “blanking' multivibrator arrangement 
for preventing operation of the alarms by the 
directly received transmitted pulses and by echoes 
from “near-in' objects and distant known objects. 
The various objects and features of the inven 

tion Will be better understood from the following 
detailed description when read in conjunction 
with the accompanying drawings in which: 

Fig. 1 shows schematically an echo alarm ar 
rangement in accordance with the invention ap 
plied to a radar system; and 

Figs. 2 and 3 show curves used for explaining 
the operation of the arrangement of the inven 
tion shown in Fig. 1. 
The radar system of Fig. 1, shown in block 

diagrammatic form, to which the circuits of the 
invention are applied, consists of a transmitter 
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T supplying short pulses of ultra-high or radio 
frequency to the transmitting antenna TA for 
radiation therefrom, and a receiver R, at the same 
location for receiving from the receiving antenna, 
RA the return pulses (radio echoes) reflected 
from distant: objects (targets): to be located, on 
which the radiated pulses impinge, . The period 
of the radiated pulses is so chosen as to be equal 
to the total time required for a Wave to pass from 
the transmitter T to an object at the limits of the 
range over which the system can operate, and 
the reflected wave to return from that object to 
the receiver R, and the durations of the trans 
mitted pulses are usually made, very short comi 
pared with that period. -- 
The transmitting antenna. TA or the receiving 

antenna, RA, or both, are of the highly directive. 
type. Instead of separate antennas as illus 
trated, a common antenna, may be provided for 
transmitting and receiving the pulses, in which 
case an automatic transmit-receive switch of any 
of the known types would be employed to effec 
tively block the transmitted pulses from the re 
ceiver during pulse transmitting intervals. 
The radiated pulses may be produced, as in 

dicated diagrammatically, by keying the radio 
transmitter RT from the output of a suitable 
pulse generator PG energized from the base fre 
quency oscillator BO of suitable frequency. The 
receiver, R for thie return pulses or radio echoes, 
as indicated, may include a radio receiver RR, 
which may be of the double detection super 
heterodyne type, fed from the receiving antenna, 
RA followed by a video, amplifier VA and the 
cathode ray oscilloscope CRO. The sweep de 
flection plates of the oscilloscope RCO are sup 
plied with a saw-tooth timing wave from the 
Sweep generator SG the sweep of which is syn 
chronized with the period of the transmitted 
pulses by a synchronizing voltage received over 
the leads SL, from the transmitting pulse gen 
erator PG in well-known manner. 
The circuits of the invention as shown in Fig. 

1 include as main elements the limiting amplifier 
WT, the "alarm' multivibrator WT2, the band 
pass filter integrator BPI, the “relay' multi 
vibrator VT3, the-alarm relay S2, the alarm lamp 
AT, the audible alarm- circuit AAC, and the 
“blanking” multivibrators. VT4 and VT5. 
The multivibrators VT2, WT3, VT.4 and VT5 are 

of the well-known 'start-stop' type. each com 
prising two electron discharge amplifying devices 
retroactively coupled in an unsymmetrical ar 
rangement. As shown, the two electron discharge 
devices in each multivibrator may comprise two 
amplifying triodes in a a single tube, such as the 
RCA 6SN7-GT tube, and the limiting amplifier 
WT as shown may employ a single amplifying 
pentode, such as the RCA 6AC7 tube. The cath 
odes of the tubes VT to VT5 may be heated to in 
candescence from a single, source (not shown) 
which may be a direct current battery. Space 
Current is Supplied from plate battery B to the 
plate of pentode samplifier VI through the re 
SistorSR and R2 in series; to the two plates of 
the alarm multivibrator. VT2- through the series 
resistor R3 and the series resistor R4, respective 
ly; to the two plates of the relay multivibrator 
WT3 through the resistor R5 and the winding 
of alarm relay S2 in series, and the series resistor 
R6, respectively; to the two plates of multivi 
brator WT4 through the series resistor R7 and the 
Series resistor R8, respectively; and to the two 
plates of multivibrator VT5: through the series 
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4. 
resistor R9, and the resistors R0 and R, in se 
ries, respectively. 
The control grid circuit for the amplifier tube 

WT is adapted for connection through input con 
ductors f, which may be a coaxial cable, and the 
jacks and plug. arrangement..J. acroSS the output 
of the video amplifier WA in the: radar receiver, 
and the input potentiometer P provides means 
for adjusting the level of the video wave energy 
applied to the input of the amplifier WT to a 
desired value. The condenser CA is connected 
from a point between the plate resistors R and 
R2 to ground. The screen grid of amplifier WT 
is connected through series resistor R? 2 to the 
positive terminal of plate battery B and through 
condenser. CfB to ground. The plate of amplifier 
WT is directly connected through series con 
denser C2 to the plate of the left-hand triode 
of: alarm multivibrator WT2 and the latter plate 
is coupled through series condenser C3A to the 
control grid of the right-hand triode. of the latter 
multivibrator, 
The size of the coupling, condenser C3A is des 

termined by the pulse repetition rate of the assor 
ciated radar system. As, in some radar Systems 
the pulse repetition rate is changed with a change 
in range scale, to adapt the alarm circuit of the 
invention for use.with such systems, there is pro 
vided, as shown, a relay. Sf which is adapted to 
be operated when switch...Klis actuated to close 
its energizing circuit...from battery B2, the re 
sultant operation of the relay causing, one or 
more other condensers C3B of suitable size to be 
switched in parallel with condenser C3A to pro 
duce the desired, capacity, coupling for the 
changed pulse repetition rate. 
The control grid circuit for the left-hand tri 

ode of the alarm multivibrator. WT2 includes the 
lower resistance portion of the potentiometer 
P2, and the common cathode resistor Rf4 for the 
two triodes of that multivibrator, in series, The 
right-hand grid of multivibrator WT2 is connected 
through the series resistor Rf.5 to the positive 
terminal of the plate battery Bf. The plate cir 
cuit. of the right-hand triode of multivibrator 
VT2 is connected through the band-pass filter 
integrator BPI including the resistors R16 to R 8 
and the resistance R9 of potentiometer P3, and 
condensers C4 to CT, to the control grid, circuit 
of the relay multivibrator WT3... . 
The control grid circuit for the left-hand tri 

ode of the relay multivibrator WT3 includes the 
resistor R20, the adjustable lower resistor portion 
of potentiometer P3 and the common cathode 
resistor R2, for the two triodes of that multi 
vibrator in series. The left-hand plate of the 
relay multivibrator WT3 is connected through 
the winding of alarm relay S2 and the condenser 
C8 in series to the right-hand grid of that multi 
vibrator. The grid of the right-hand triode of 
multivibrator WT3 is connected through the series 
resistor R22 directly to the cathodes of that null 
tivibrator. - 

The energizing circuit for the alarm lamp AL. 
from the 400 cycle, alternating source. S through 
transformer T is broken at the open left-hand 
contacts of alarm relay S2 when that relay is 
unoperated, and the energizing circuit from the 
alternating source S through transformer T for 
the audible alarm circuit AAC, when the latter is 
plugged into the circuit by the jack and plug ar 
rangement J3, is broken at the open right-hand 
contacts of alarm relay S2 when that relay is unoperated. 

75 e control grid of the left-hand (input). tri 
  



2,428,058 
5 

Ode of blanking multivibrator WT4 is connected 
through series resistor R23 to the positive ter 
minal of plate battery B and through the series 
resistor R24 to ground. 
The control grid circuit of the input triode of 

multivibrator WT4, which includes the common 
cathode resistor R25 for the two triodes, and the 
resistor R24 in series, is adapted for connection 
through the series condenser C9, the input p0 
tentiometer P4, input conductors 2, which may 
comprise a coaxial cable, and the jack and plug 
arrangement J2 to the pulse generator PG of the 
radar transmitter, so that the multivibrator WT4 
is triggered off each time the pulse generator 
sends out an outgoing pulse. The plate of the 
left-hand (input) triode of multivibrator WT4 is 
connected directly to the control grid of the right 
hand (output) triode of that multivibrator 
through series condenser C0. The control grid 
of the output triode of multivibrator WT4 is con 
nected through the series resistor R26 and the 
upper resistance portion of potentiometer P5 in 
series to the positive terminal of plate battery B, 
and through resistor R26, the lower resistance 
portion of potentiometer P5 and the resistor R27 
in series to ground. 
The plate of the output triode of multivibrator 

WT4 is connected through Series condenser C to 
the plate of the left-hand (input) triode of blank 
ing multivibrator WT5, and the latter plate is di 
rectly connected through series condenser C2 to 
the control grid of the right-hand (output) triode 
of multivibrator WT5. The control grid circuit 
for the input triode of multivibrator WT5 includes 
the common cathode resistor R28 for the two tri 
odes. The control grid of the output triode of 
multivibrator WT5 is connected through the re 
sistor R29, and the upper resistance portion of 
potentiometer P6 in series to the positive termi 
nal of plate battery B, and through resistor R29, 
the lower resistance portion of potentiometer P6 
and resistor R30 in series to ground. A mid-point 
between the series resistors R0 and R, f in the 
plate circuit for the output triode of multivibrator 
WT5 is connected through the resistor R3 in 
lead 3 and the upper resistance portion of po 
tentiometer P2 to the control grid of the input 
triode of the alarm multivibrator WT2. 
The operation of the alarm arrangement of the 

invention as shown in Fig. 1 will now be described. 
It is assumed that the transmitter T of the 

radar System is turned on so that radio pulses 
of very short duration are being sent out at fre 
quent intervals from the transmitting antenna. 
TA, and that the jack and plug arrangements Jf 
and J2 are operated to respectively connect the 
output of the video amplifier WA to the input of 
amplifier WT through input conductors , and the 
input of WT4 to the pulse generator PG through 
input conductors 2. When these radio pulses 
impinge on an object in their path, they will be 
reflected back to the observation point and will 
be picked up along with any accompanying noise 
waves by the receiving antenna, RA. The re 
ceived signal echoes and noise will pass from the 
antenna, RA through the radio receiver RR in 
which they will be amplified and detected, and 
the detected waves will be further amplified by 
the video amplifier WA. A portion of the waves in 
the output of the video amplifier WA. Will pass to 
the signal deflecting plates of the cathode ray 
oscilloscope CRO causing its operation to display 
indications representing the detected signal 
echoes in the order of their receipt along a time 
axis on the oscilloScope Screen. 

0. 

5 

6 
Another portion of the waves in the Output of 

the video amplifier WA, including both echoes and 
noise waves, will be applied through the jack and 
plug arrangement J and conductors to the 
input of the limiting amplifier WT at a level of 
one or more peak volts. The applied waves will 
be amplified by amplifier WT? and will be ap 
plied as negative pulses to the plate of the left 
hand triode of the alarm multivibrator VT2 and 
thus to the grid of the right-hand triode through 
the condenser C3A connected between these elec 
trodes. The control grids of the alarm multi 
vibrator VT2 are normally biased so that the left 
hand triode is non-conducting and the right-hand 
triode conducting. With the right-hand triode 
Conducting, the voltage drop produced in the 
Common cathode resistor 5 for the two triodes 
which is connected in series with the control grid 
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circuit of the left-hand triode, by the flow of 
plate current through that resistor is effective to 
negatively bias the left-hand grid so as to main 
tain the left-hand triode non-conducting. The 
negative video pulse applied to the right-hand 
grid of tube VT2 biases the right-hand triode to 
cut-off and the resultant cessation in the flow of 
plate current through resistor 5 causes the nega 
tive bias on the left-hand grid to be reduced. 
The resultant bias is such that the left-hand tri 
ode can be “fired' only during the time that a 
positive enabling pulse is applied to its left-hand 
grid. This positive enabling pulse is produced 
by the “blanking' multivibrators WT4 and WT5 
in combination in response to the “trigger' input 
applied to the input of the former multivibrator 
through input conductors 2 and jack and plug ar 
rangement J2, from the pulse generator PG in the 
radar transmitter each time that generator sends 
Out a pulse. Its purpose is to prevent operation 
of the alarm multivibrator WT2 and thus the ac 
tuation of the alarm lamp AL and the audible 
alarm circuit AAC through relay multivibrator 
WT3 by "near-in' echoes from any object within 
a given distance range, say, two to seven miles, 
from the observation point, and by echoes from 
distant objects beyond a given distance range, say 
ten to One hundred miles, from the observation 
point. 

Fig. 2 shows the received pulses (idealized) as 
they relate to each other at various points in the 
circuit. 

Fig. 2(a) shows a little more than a cycle of 
the trigger pulse applied to the input of multi 
vibrator WTA from the transmitting pulse gen 
erator PG. Each trigger pulse fires the 'start 
Stop' multivibrator WT4 which operates in well 
known-manner to generate a square-shaped 
pulse, such as shown in Fig. 2(b), in the plate 
circuit of its output triode. The duration of this 
pulse may be varied by adjustment of potentiom 
eter P5 say, from 15 to 60 microseconds. 
The output of WT4 is differentiated by the con 

denser Cll and applied to the plate of the left 
hand triode of multivibrator WT5 causing that 
multivibrator to "fire.' The positive pulse there 
by generated in the plate circuit of the output 
triode of the latter multivibrator, which is shown 
in Fig. 20c), is applied over the lead 3 connected 
to a point between plate resistors R0 and R. 
to the left-hand control grid of the alarm multi 
vibrator WT2, and serves as the enabling pulse 
for that multivibrator. As previously stated, only 
during the time interval in which the positive 
pulses are applied to the control grid of the left 
hand triode of alarm multivibrator VT2 can the 
left-hand triode of the latter be fired in response 
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video signal pulses, such as shown in Fig. 

ied to input of amplifier VTi, and after 
erein applied as negative pulses 

input triode of VT2. That is, he 

ed by the blanking multivibrators VT4 and 
to the alarm multivibrator VT2 may be var adjustment of the potentiometers. P5 and 

6, respectively. In the alarm arrangement of 
ig.1 which was built and tested, the durations the positive enabling pulse were made such 

that the searching range varied from about 100 
to 1000 microseconds when the repetition time of 
the transmitted pulses was over 1000 microsec 
inds, and up to about 90 percent of the repeti 
on time when the latter was less than 1000 mi 

obtain the necessary discrimination between 
lechoes and noise, in-designing the alarm 

red to noise. In the interest of simplicity 
- rcuit and adaptability to several different 
types of radar systems, only four distinguishing 
characteristics were made use of: (1) amplitude 
of the received signal echoes; (2) repetition rate 
of the transmitted signal pulses; (3) envelope 
frequency of a received group of signal echoes as 
the radar antenna, sweeps the target; and (4) 
amplitude of the received signal. echo group. 
-The “start-stop' alarm multivibrator WT2 used 

requires an applied Video. pulse of a definite am 
splitude to 'fire' it. By proper selection of its 
associated resistance and condenser circuit ele 
ments, its time constant was made such that it 
stayed :locked up for about one-half of the cycle 
of pulse frequency. It served, therefore, to dis 
criminate against all noise peaks below the crit 
ical amplitude value, and, once fired, to discrimi 
nate against all amplitude peaks about one-half the cycle of the signal pulse frequency. 
The amplitude of the received noise peaks in the 

output of the radar video amplifier WA will be 
random, of course, and therefore the amplitude 
of a number of them, as amplified by amplifier 
VT in the alarm circuit, will exceed the ampli 
tude of a low amplitude signal echo pulse, and 
hence will cause multivibrator VT2 to be fired. 
High amplitude noise peak recurrence is also ran 
dom. The signal pulses sent out from the radar 
transmitter will result in a group of echo pulses 
being applied to the input of alarm multivibrator 
VT2 as the radar antenna sweeps the target. The 
envelope of this group forms the third character 
istic of the signal distinguishing from the noise applied to the alarm. 
Now assume that a strong signal echo is re 

ceived from a target at such a distance range that 
it is applied to the input triode of alarm multi 
vibrator VT2 at some time within the duration of 
the enabling pulse applied thereto from the out 
put of blanking multivibrator VT5 as described 
above. The alarm multivibrator will then be fired 
at the signal repetition rate for as long as it takes 
the radar antenna to sweep the target. This will 
result in a group of pulses in the output of the 
left-hand triode of VT2 of the form illustrated in --- 

or VT2 can be fired by the echo 5 
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Fig.2(e), as shown in Fig. 3(a); which is drawn 
to the scale of the antenna sweep cycle. 
The group of pulses when passed by the band 

pass filter integrator BPI will appear as:shown 
roughly in Fig. 3(b). The envelope of this group 
-of-pulses impressed on the control grid of the left 
-hand (input) triode of the relay multivibrator 
VT3s will cause that multivibrator to be tripped 
which in turn will cause the alarm relay S2 in 
its output plate circuit::to be operated by the 

presulting multivibrator output current. 
The alarms, multivibrator. WT2:. Output in re 

sponse to applied noise; peaks alone, because they 
sare random in comparison with a group of Signal 
-echoes, on the other hand, will not ordinarily be 
of sufficient amplitude to fire the relay multi 
vibrator, and the chance of operation of the alarm 

-relay. S2 in response to the noise, echoes is re 
- duced still more due to the effect of the band 
pass filter integrator. BPI, which provides addi 
tional discrimination of the scanning-rate, :and 
of the relay multivibrator VT3, which operates 
as, a sharp amplitude discriminator of the band 
pass filter integrator output, as well: as a means 
for providing lock-up operation of the alarm re 
lay S2. The output current of relay-multivibra 
tor VT3, when it is: once tripped, will cause the 
relay. S2 to stay operated during the entire length 
of the relay multivibrator pulse which by suitable 

- selection of circuit constants is made about half 
the time required: for a complete antenna, Scan, 
and also provides additional protection against 
noise operation of the alarm relay, during this 
time interval. 
The duration of each-relay multivibrator pulse 

is sufficiently long to lock up the alarm relay-S2, 
as indicated in Fig. 3 (C). 
When relay S2 operates, the closing of its left 

hand and right-hand-contacts respectively coin 
plete an energizing circuit for the alarm lamp, 
AL, and also for the audible aiarn circuit AAC 
if the latter is plugged in by J.3, from the 400 
cycle alternating Source S through transformer 
T. ihus, a visual and audible alarm will be 
produced to notify the radar operator that the 
indication of an echo from an object with the 
desired distance range is appearing on the indi 
cator screen. . 
Warious modifications of the circuits illustrated 

and described which are within the Spirit and 
Scope of the inventions will occur to persons 
Skilled in the art. 
What is claimed is: 
1. In combination with a pulse reflection type 

object locating system including a transmitter 
for sending out short signal-pulses of wave energy 
at regular intervals, a receiver for picking up and 
detecting echoes of the transmitted pulses re 
flected from objects in their path, said receiver 
being subject to interfering noise waves, and in 
dicating means synchronized from said transmit 
ter and controlled by the detected echoes for 
measuring the time interval elapsing between the 
emission of each transmitted pulse and the re 
ceipt of its echoes as a measure of the distance 
to the objects causing the echoes; means for 
automatically indicating to the operator of Said 
system when an echo is being received comprising 
a multivibrator, means for causing said, multi 
vibrator to be triggered off at given times be 
tween the regular intervais of signal pulse trans 
mission by all wave energy in the output of said 
receiver of an amplitude level above a given 
threshold value, whether comprising detected 
echoes or noise peaks, to provide a pulse wave 
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output, a band-pass filter for integrating the 
pulse WaWe Output of Said multivibrator So as to 
provide frequency discrimination between multi 
vibrator operation by a group of echoes and by 
relatively random noise over the scanning range 
of Said receiver, a second multivibrator opera 
tively responsive only to the integrated wave out 
put of Said filter of an amplitude which would 
be produced in response to multivibrator opera 
tion at the Signal frequency, and alarm means 
responsive to the output of said second multi 
Vibrator. 

2. In combination with a pulse reflection type 
object locating system including a transmitter for 
radiating short pulses of alternating signal wave 
energy at regular intervals, a receiver for pick 
ing up and detecting echoes of the radiated pulses 

0. 

15 

reflected from objects in their path, and indicat 
ing means Synchronized from the pulse transmit 
ter and controlled by the detected echoes for dis 
playing indications representing the echoes in 
the Order of their receipt along a time axis on 
a Screen to indicate the time interval elapsing 
between the emission of each radiated pulse and 
the return of its echoes as a measure of the dis 
tances to the objects causing the echoes, means 
for automatically indicating to the operator of 
Such a System. When an indication representing 
an echo from an object within a given. distance 
range from Said receiver appears on said screen 
comprising a multivibrator, means controlled by 
Wave energy in the output of said receiver of 
amplitude level above a given threshold value, 
whether due to detected echoes or noise peaks, 
for causing Operation of Said multivibrator to 
produce an output wave, an alarm device, fre 
quency-amplitude discriminating means con 
trolled from the output of said multivibrator, for 
causing said alarm device to be actuated in re 
sponse to the multivibrator operation by a group 
of echoes but to be unresponsive to multivibrator 
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operation by noise peaks alone, and other means 
Controlled from said transmitter for controlling 
the sensitivity of the first multivibrator so that 
it can be operated only by echoes received from 
objects Within said given distance range. 

3. The System of claim 2, in which said fre 
quency-amplitude discriminating means com 
prises a band-paSS filter for integrating the out 
put Wave of said first multiVibrator, a second 
multivibrator controlled by the integrated wave 
and operatively responsive thereto when its am 
plitude level is above a given value such as would 
be produced by operation of said first multivibra 
tor at the Signal frequency by a group of received 
Signal echoes, to actuate Said alarm device. 

4. The System of claim 2, in which said other 
means Comprises two other multivibrators in 
tanden, means for causing said other multivibra 
tors to be triggered off each time said transmit 
ter sends out a pulse, to produce an output pulse 
of a given amplitude and a given duration, means 
to apply that output pulse as a positive bias to 
said first multivibrator to enable the latter dur 
ing its duration only for operation by the wave 
output energy of said receiver above said given 
threshold value, and means associated with said 
tandem multivibrators for adjusting the time of 
beginning and ending of the enabling pulse so 
as to allow Operation of said first multivibrator 
Only by applied echoes from objects within said 
given distance range. 

RAYMOND O. WISE. 
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